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INTRODUCTION
Some symptoms closely resemble epilepsy and may easily be mistaken for epileptic symptoms. Centres for epilepsy regularly admit patients with seizures, who are later diagnosed as not suffering from epilepsy but from pseudo-epileptic seizures. Distinguishing these pseudo-epileptic seizures from true epileptic seizures often presents great practical difficulty, especially in patients who suffer from both types of seizures. Incorrect diagnoses can have severe negative consequences for patients: wrongful or excessive prescription of antiepileptic drugs, negative psycho-social consequences and the omission of potentially useful interventions, such as psychotherapy t.
In the absence of reliable epidemiological data the prevalence of epilepsy in Western countries is estimated at 0.6-0.7% 2 . Usually data on the prevalence of pseudo-epilepsy are estimates based on findings in clinical populations. Several of the epilepsy centres report that 8-20% of the patients with therapy-resistant seizures suffer from pseudo-epileptic seizures, in some cases in combination with epileptic seizures 3-5.
When defining pseudo-epileptic seizures, varying terminologies are used which cause confusion as they refer to different theoretical concepts 6. Functional-, hysterical-, pseudo-, non-epilepticand psychogenic seizures are some of the more common descriptions. The term psychogenic causes confusion as it can refer to the psychogenic factors which can play a role in the generation of (true) epileptic seizures. The term 'pseudoseizure' may, wrongly, give the impression that the patient does not really undergo the experience of having a seizure. On grounds of symptomatology we prefer the term 'pseudoepileptic seizure'.
Epilepsy is a general label summarizing symptoms that express a functional disorder of the brain. An epileptic seizure is the manifestation of an imbalance of brain activity, caused by undue, simultaneous and excessive discharge of a group of brain cells 7. A pseudo-epileptic seizure is an episodic behaviour pattern, which resembles an epileptic seizure but which occurs in the absence of the typical brain discharges. Such seizures are not under voluntary control. Patients generally experience amnesia in conjunction with pseudoseizures. The clinical manifestations of a pseudoepileptic seizure cannot easily be distinguished from those of an epileptic seizure. And, such seizures occur in both epileptic and non-epileptic patients. Trimble 8 points out that even symptoms such as incontinence and self-mutilation may occur during both epileptic and pseudo-epileptic seizures.
Basically, the difference between the two types of seizure is clear: excessive electrical discharges of brain cells typically occurs only during epileptic seizures. However, measuring electrical activity of the brain during a seizure with an electroencephalogram (EEG) cannot always be achieved as both types of seizures have a paroxysmal nature, i.e. are of short duration and often occur relatively infrequently. Even if a seizure has been 'caught' on EEG, interpretation of the data can be greatly hampered by the presence of movement artifacts which are also registered on the EEG or by the localization of the abnormal electrical discharges. Interictal EEG-registration (registration of brain activity between seizures) can be achieved without difficulty, but does no more than signal the probability of epileptic seizures. However, in diagnostic series, 90% of cases clinically identified as suffering from epilepsy, EEG evidence will be present. EEGs with epileptiform activity can also occur in subjects who will never experience any seizures 9. Especially when both types of seizure coexist, EEG-based diagnosis is unreliable and may result in false negative or false positive attributions of aetiology.
In the 19th Century, Pierre Janet described in his early work, the connection between 'hysterical' seizures and hypnosis "~. In more recent literature it has been suggested that highly hypnotizable subjects under stress conditions sometimes develop symptoms which have been traditionally described as 'hysterical '~'~2. Research into the hypnotizability of conversion patients ~3'4 seems to confirm this view. Patients with pseudo-epileptic seizures have also proved to be above average in hypnotizability ~5'j6. Gross u7 and Frankel TM suggested the hypothesis that people who are easily hypnotizable and therefore have the capacity to dissociate easily, show a tendency to use this capacity as a coping mechanism.
In the 1950s However, the significance of the results is difficult to evaluate. The clinical criteria defining epilepsy and pseudo-epilepsy were not welldefined and the diagnostic tools used were less elaborate than those used nowadays. Perhaps this explains the absence of patients with a coexistence of epileptic and pseudo-epileptic seizures in this series. Also the authors did not make clear how they measured 'hypnotizability'; at the time of writing there were no standardized tests for hypnotizability available. Although the results of these studies seemed promising, no follow-up research was done.
In our present study we investigate whether a hypnotic technique is useful in differentiating between epileptic and pseudo-epileptic seizures. We also try to either deny or corroborate the hypothesis that patients with pseudo-epileptic seizures, on average, are more easily hypnotizable than those with only epileptic seizures.
METHOD AND SUBJECTS
Thirteen subjects, nine men and four women, who had all been referred to the centres for epilepsy 'Instituut voor Epilepsiebestrijding' and the 'Dr. Hans Berger Kliniek' for observation and diagnosis, were included in the study. The subjects were not informed about the objective of the study: to distinguish between true and pseudo-epileptic seizures. The information provided was that they were asked to participate in a study exploring memory functions during seizures with the help of hypnosis. Only those patients who had been diagnosed as suffering from either well-established epileptic or pseudo-epileptic seizures were selected to take part. No patients with both types of seizures were included. The clinical diagnoses were made by neurologists on the basis of neurological examination, interictal and often prolonged ictai EEG-registration involving videotelemetry, observation by trained nurses, psychological examination, and in some cases CT-scans or magnetic resonance imaging (MRI). The investigators who performed the hypnosis were blind to the clinical diagnoses and did not know the subjects beforehand. Table 1 presents the main characteristics of the experimental group. The differences in age at onset of the seizures seems to match the finding that epilepsy usually manifests itself somewhat earlier than pseudo-epileptic seizures 4'2°'21.
It should be mentioned that in four of the six patients of the pseudo-group, epileptiform activity was registered on interictal EEGs, although no clinical correlates were found with epileptic symptoms. It is known that the presence of interictal epileptiform EEG activity is not conclusive evidence for epilepsy 9"22. This may, however, provide an explanation for their referral to epilepsy centres and the, on average, rather long duration of their medical treatments for a non-existent epilepsy.
The procedure consisted of three stages: first hypnotizability was assessed using the Dutch version of the Stanford Hypnotic Clinical Scale (SHCS), as developed by Morgan and Hilgard 23"z4. (In the Dutch version the order of some items is changed and the text is formulated in somewhat more permissive terms than in the original American version.) Secondly, the actual procedure was started. The subjects were asked to relate everything they remembered about their last seizure, from the time prior to the seizure, to the seizure itself and its immediate aftermath. In this interview (the 'waking interview') questions were asked about visual, kinaesthetic, cognitive and emotional aspects of each of the elements of the seizure that the subject could remember. Thirdly the subject was hypnotized and 'led back through time' to the moment just before the seizure and was again asked to report everything he or she knew about this seizure (the 'hypnosis interview'). During this interview the same events were covered as in the waking interview. Finally, during a post-hypnosis interview, the subject was asked to recall again the seizure to find out whether a memory of the seizure which had emerged under hypnosis, remained in normal consciousness, or whether amnesia returned. The entire examination procedure was recorded on video. The procedure from the 'waking interview' until the end of the 'post-hypnosis interview' took about two hours.
Analysis was based on comparison of data from memory obtained during waking and hypnosis interviews. If information about the seizure was absent in the 'waking interview' and could be reproduced during hypnosis, dissociation must have occurred and therefore the experimental diagnosis 'pseudo-epileptic seizure' was made. If no recollection was produced under hypnosis, then the experimental diagnosis was 'epileptic seizure'. If the seizure could be remembered both in normal consciousness and during hypnosis, the experimental diagnosis was 'epilleptic seizure', because no dissociation had occurred, as in the case of a true epileptic seizure with partial loss of consciousness (i.e. in complex partial seizures).
Although the subjects were not aware of the purpose of the study, they might have already been informed about, or have suspected the possible nature of their seizures. Therefore it cannot be ruled out that they revealed this knowledge to the investigators. So, it was not possible to use a strict double-blind design. In order to minimize this possible bias, three independent investigators who were blind to the clinical diagnosis of the subjects, analysed and scored the video-tapes after removal of references to the seizure type, according to the criterion 'divergence in data obtained during waking and hypnotized condition'.
RESULTS
Some characteristics of the subjects in combination with the results of the experiment are shown in Table 2 . As mentioned before, the clinical diagnosis was based on both EEG and clinical data. After having watched the video recordings of the interviews, all three independent assessors agreed on whether memories in the waking state differed from those revealed during hypnosis (inter-rater agreement 100%).
The column 'experimental diagnosis' shows whether the amnesia could be restored during hypnosis. If this was possible, the conclusion was 'pseudo-epileptic seizure'; if not, 'epileptic seizure'. Subject 5 was not evaluable; she suffered amnesia for the seizure and for a certain period before the seizure. Although during hypnosis her amnesia for the earlier period could be restored, her seizure amnesia itself could not.
Subjects 11, 12 and 13 did not take part in the full procedure. Subjects 11 and 13 could not be used as they remained conscious during seizures; subject 12 had a seizure during hypnosis and the procedure had to be terminated.
The column 'return amnesia' shows data on whether in those cases in which memories were restored during hypnosis, the memories remained available or whether amnesia for the seizure returned. Three out of five subjects subsequently forgot everything they remembered under hyp- nosis. In the case of subject 6 it proved impossible to ascertain whether amnesia had returned: he had a seizure during that part of the interview. The question was irrelevant in the cases of subjects 7-10, as no memory of their seizures was restored during hypnosis. In the nine patients who could be evaluated, the correspondence between the clinical and experimental diagnosis was determined with the Fisher exact probability test (one-tailed). The diagnoses proved to be significantly correlated (P<0.05). In eight out of the nine cases the experimental technique correctly predicted the clinical diagnoses. One epileptic seizure was incorrectly assigned as a pseudo-epileptic one (subject 6) and for subject 5 the experimental diagnosis remained inconclusive. The strength of agreement as measured with Cohen's kappa 25 was 0.77. This indicates that 77% of the potential agreement beyond chance was actually achieved.
All subjects (n = 13) completed the SHCS. In order to assess whether there was a significant difference in hypnotic susceptibility between patients with the clinical diagnosis pseudoepileptic seizures (n = 6) and epileptic seizures (n = 7), a Mann-Whitney U test was performed. This analysis revealed that patients with pseudoepileptic seizures (mean score 3.7; sd+0.8) obtained significantly higher SHCS scores (P < 0.05, two-tailed) than patients with epileptic ones (mean score 1.9; sd + 1.3).
DISCUSSION
Although we found a positive relation between the results of the hypnotic procedure and the clinical diagnosis of our patients and higher ratings on a hypnotizability scale by patients with pseudo-epileptic seizures compared with epileptic patients, we cannot make any definitive statements on basis of this pilot study. The number of subjects we were able to involve was small and there were weaknesses in the research design. It cannot be ruled out that our patients tried to comply with the expectations of the researchers and provided more but incorrect information in a state of hypnosis, as has been reported by Orne 26. To rule this out, only cases which have been observed and described by others should be included in the research, as this allows verification of data. To prevent bias, the subjects should not know the diagnosis of their seizures. The absence of a 'gold standard', a criterion against which to measure the results of the experimental technique is yet another problem to be faced. 'True' diagnoses will never be reached with complete certainty. Therefore in order to obtain acceptable proof of the validity of this technique, medicalclinical diagnoses will have to comply with very high standards, preferably using patients whose seizure has taken place during EEG recording. Also, in any new experiment it will be necessary to include only seizures observed by others.
Cases 6 and 12 merit further discussion. A closer examination of the hypnotizability of our epilepsy group, reveals that subjects 6 and 12 rate highest on the SHCS scale (a score of 3 and 4, respectively). Subject 12 experienced a seizure while under hypnosis. The seizure started without loss of consciousness, which is characteristic in her case. While under hypnosis she had just started to talk about the onset of her last seizure when a new seizure developed, analogous to her verbal description. A remarkable finding was that she did not seem to realize a seizure was starting. The hypnotic trance seemed not to be disrupted. Subject 6 experienced a seizure when he was reporting his recollection of what he had said under hypnosis. These cases may be an illustration of emotionally induced epileptic seizures. In clinical practice it is a well-known fact that in some patients stress can induce epileptic seizures 27"2s. It is not known what mechanism causes this to happen. It may be that patients with epilepsy who are highly susceptible to hypnosis and who are sensitive to stress stimuli, possess the capacity to imagine the original stimulus with such power that it activates the physiological mechanism which causes the onset of an epileptic seizure. However, in the case of subject 6, methodological deficiencies of our research prevent conclusions. Although this patient had, under hypnosis, full recall of his seizure, the clinical diagnosis was epilepsy caused by a brain tumour. An explanation may be that the clinical diagnosis was partially correct and that this subject suffers from both epileptic and (not yet diagnosed) pseudo-epileptic seizures. Also, confabulation of fantasy cannot be ruled out in this case, because the seizure took place outside the hospital, without adequate witnesses and in designing the study no check was incorporated to ascertain whether the events during the seizures that the subjects reported had in fact occurred.
In three out of five patients with pseudoepileptic seizures in this study, amnesia returned after the hypnosis interviews. Post-hypnotic amnesia for events occurrring during hypnosis is a well-known phenomenon; the total attention is absorbed by certain stimuli and other stimuli are not perceived 29"3°. Another explanation for this post-hypnotic amnesia is that it performs a protective function as it keeps out a traumatic memory from personal consciousness 3~'32.
CONCLUSIONS
The procedure under examination is designed to demonstrate the psychogenic nature of the pseudo-epileptic seizure in comparison to the usual method of ruling out any organic component. The results are sufficiently suggestive to encourage others to collect sufficient data to settle the question whether this technique should or should not be added to the diagnostic armamentarium for identifying pseudo-epileptic seizures. Once validated the procedure Can be of use in diagnosing 'difficult' cases, In which EEGdiagnostics yield an inconclusive diagnosis or in which the patient is suspected of suffering both epileptic and pseudo-epileptic seizures. Obviously this method should not be used as the sole ground on which to decide whether someone does or does not suffer from epilepsy. If under hypnosis recall occurs which is absent under normal waking conditions, it is likely that there are sufficient grounds to classify the seizure as a dissociative phenomenon (pseudo-epileptic seizure). The reverse (if the information recalled remains the same in both situations) supports a diagnosis of a true epileptic seizure. However, this is less certain as it is possible merely that 'the hypnosis did not work'.
